Coupled transcription-and-translation in Xenopus oocyte and egg extracts.
Coinjection of T7 promoter-driven plasmids and T7 RNA polymerase (T7 RNAP) into Xenopus oocytes results in robust protein synthesis, due to simultaneous gene transcription-and-translation (TnT) in the oocyte cytoplasm [Geib, S., Sandoz, G., Carlier, E., V. Cornet, Cheynet-Sauvion, V., De Waard, M., 2001. A novel Xenopus oocyte expression system based on cytoplasmic coinjection of T7-driven plasmids and purified T7-RNA polymerase. Receptors Channels 7, 331-343; Tokmakov, A.A., Matsumoto, E., Shirouzu, M., Yokoyama, S., 2006. Coupled cytoplasmic transcription-and-translation--a method of choice for heterologous gene experession in Xenopus oocytes. J. Biotechnol. 122, 5-15]. In the present study, we demonstrate that the TnT reaction of protein synthesis can be reconstituted in cell-free extracts of Xenopus oocytes and eggs. Similar to the reaction in oocytes, the effective coupling of bacteriophage T7 RNAP-mediated transcription with the eukaryotic translation machinery takes place in the Xenopus oocyte and egg extracts. However, the kinetics of protein and RNA production in the extracts are quite different from those observed in oocytes. Potent RNA synthesis in the extracts starts immediately after the addition of T7 promoter-driven DNA and T7 RNAP and continues for about 30 min, followed by RNA degradation. The protein product is detectable in the extracts in 15 min after the initiation of the TnT reaction. Efficient protein synthesis in the extracts continues for about 1h. The productivity of this expression system can be boosted by the additions of an RNase inhibitor and an ATP-regeneration system, and by extract dilution. Kinetic analyses suggested that extending the lifetime of the extracts would further increase their productivity.